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Sir: 

1. Ya Xu, the undersigned, a citizen of China, residing in Tsukuba-shi, Japan, do iiefeby 

declare: 

2. 1 am a co-inventor of the above-identified application, Serial No. 1 0/587,940, 

3. I am being compensated tor my worlc related to the above-identified application. 

4. 1 graduated from the University of Science and Technology Beijing, China in 
1984 (B.S.); I graduated from the University of Science and Technology Beijing, China in 1989 
(M.S.); and 1 received a Ph.D, from the University of Fsukuba, Japan in 1997. 

5. I was an assistant engineer in the Technology Division of Beijing Coai Machinery 
Co., Ltd. in China from 1984 to 1986; I was an engineer in the ConsuUing Division of China 
Metallurgical Enterprise Majiagenient Association tirom 1989 to 1993; I was a Domestic 
Research Fellow of JST, Tsukuba Magnet i:.aboratory. National Research Institute for Metals 
(NRIM) In Japan from i 997 to 2000 (NR.IM was reorganisted and merged into the National 
Institute for Materials Science (NIMS), the Assignee of the above-application, in 200i); and I 
vm a NEDO researcher at Smart Structure Research Center, National Institute of Advanced 

The tlSPTO h hereby aathmmd to ehmge miyfees un4tr 37 C. ER, §§ U6, L I ?, 14^2, which may he required by this 
paper io Bepmk AmmntNa, 23-697$. 



iudu.sifial Science ;md Fcchnoiogy, in Japan fron 2000 to 2003 (NKI)O is Nt-w Fnergy md 
industrial I'echnology Development Orga«Jzation, a s«bsidiat7 of the Ministry of Economy, 
Trade and Industry). 

6. At the present time, I am a senior researcher in tlie Alloy Catalyst Materials 
Group, Hydrogen Materials Unit, of MMS. 

7. I h,ne co-authored scscsa! pubh bed aUic^c^ tcbting to the tcchnoiog> camied ni 
the abovv.~ideniii1cd app'Ka'joi i ^.I'idinc: (HCnnotai "talalyttc propertiCN of \5 \ ioiisfor 
mahanok'cconpoMtM-;"Caudvs sLa-.s. \o ]'^6 \o -2, ]an. 2006, pp 7} 75 'ttjKuct 
dl , Caui\Uv. pfopt.a (j'l ot Jkah~iv.'a<.}ieu \ , ^1 Im h^^drogcn pioJuction ftom mctKanoL ' 
inrornctailics , P <2005) i {lu) Chun a al , "'Spontaneous uitaiylic aclaation of NisAI 
thin rods in methaiiol decomposition " i, of Cataivsts. 245 (2006) 99-107; and (iv) Xu et aJ,, 
"Catalytic Properties of NijAi liitermetalJics for Methanol Decompostion," Materiab 
Transactiong. Vol 45, No. 1 1 (2004), pp. 3 177-3 179. Copies of these publications are enclosed, 

8. i; have reviewed the present application, the pending claims, the Office Action 
dated December 9, 2010, and the references cited therein. 

9. I have, under my controi and direction, conducted the fonovving experiments. 
Theparticuiars and results of the experimenis are set ibnh below. 

10. Tbe Cat^iyUe Aytm Is Unpredictable 

11 . In genera!, in the field of catal)4ic reactions, a compoimd exhibits catalytic 
activity to a specific reaction .system. When the reaction system difiers, for example, when the 
starting materials differ, the same compound would not necessarily exhibit the same catalytic 
activity in a different reaction system. Therefore, the catalytic activity of a reaction system is not 
predictable. 

12. Accordingly, there is no reasonable expectation thai applying a compound which 
is not disclosed in a reference would exhibit catalytic activity in the reaction systein of the 
reference, Siroilaiiy, there is no reasonable expectation thni a compound that exhibits et&ctive 
catsiytic activity in a specific reaction system of a reference would also exhibit effective catalytic 
activity k a completely ditlsrent reaction system of a different reference. 

^3. EsBeomeata l 

14. NiAls would not work as the Ni md Al containing catalyst of the Takuya et al. 
reference in view of the following experimental results. 
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15. A mixture of NS am! Al was produced in accordance with the method for 
preparing a mixture of Ni and AI disclosed m Takuya et al. (hereinafter referred to as "the 
Takuya al. specimen"), in addition, a NisAl coM-roUed foil specimen was produced. Each 
specimen was then evaluated for its catalytic activity in a steam refonning reaction of a 
hydrocarbon, as disclosed in the Lessing reference. 

1 6, The evaluation was conducted under the following feed conditions: CH4: 1 8 
mi/}Tiin; !I>0; 0.0*$ ml''min; and N7: 30 mi/min, 

1 7 The \i ; A.i ccld'i oHed foil specimen demonstrated an H2 generation rate of 8400 
(nu,rtun/m') at '■^OO'-'C, and Uiis confitroed that the specimen has high catalytic activity. In the 
temperature region of 650 to 850°C, the Hs generation rate was lower than the Ha generation rate 
at 900*C, and this confirmed a lower catalytic activity in this temperature region, 

1 8. The Takuya et ai. specimen was evaluated under the same conditions as tlte NisAl 
cold-roiled foil specimen. The 1 12 generation rate was 1 200 (ml/min/ra^) at 900''C, This 
confirmed that tlie catalytic activity was remarkabiy Iov/qt than the NijAI coid-rolled foil 
specimen. In addition, in the temperature region of 650 to 850*0, the B2 generation rate of the 
Takuya et al. specimen was lower than the Ih generation rate at 908*G, This reduction was 
similar to the reduction demonstrated in the NijAl cold-rolled foil sj^oimen at the lower 
temperature range. 

19. Thu.% tlie Takuya et al. specimen demonstrated !ow eatal>tic activity in a steam 
reforming readion of a hydrocatton. These results show that the Takuya et al, specimen does 
not have the same catalytic activity in the steam reforming reaction of a hydrocM^on as it has in 
t!>e metiiano! reforming reaction. 

20. Accordingly, there is no reasonable expectation of success that applying the NijAl 
compound of Lessing, which demonstrates catal>1ic activity in a steam refotming reaction of a 
hydrocarbon, to the methanol reforming reaction of Takuya et ai., would have the same catalytic 
activity in tlie Takuya et al. reaction as it has in the Lessing reaction. 

2t. The Cr^'stai Structure of Ni-AI Alloys 

22. In addition, NijAl has a crystal structure in which the arrangement of Ni atoms 
and Al atoms is ordered, as shown below. 
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The ordered crystal smictuis of NisAl 

23. However, in Ni-AI alloys, oiher ihan a NtjAl allcsyj U^e Ni atoMs and Al atoms are 
distributed irregularly and randomly, and they do not have an ordered structure like a NijAl alloy. 
This different crystal structare leads to different physicai and cheniical piopeities. 

24. The Examples in the specification of the present application confirm that the 
catalytic properties ofNijAl are different from the catalytic properties of other Ni-Al alloys, such 
as Raney Ni. Fig. i of the present application shows the catalytic activity of NiaAl and Ratiey Ni 
(through hydrogen generation rates) for a methanol reforming reaction. At a temperature of not 
less than 300^*0, NisA! has a hi^er hydrogen gesnieration rate than Raney Ni. Therefore, tlie 
catalytic properties are not consistent for all Ni-Al alloys. 

25. In addition. Fig. 4 and Fig, 5 of the present application show the catalytic 
properties of several Ni-Al alloys having different compositions for a methanol reforming 
reaction* Ni-22 at% Al and Ni-24 at% Al are each NiaAl singie-phase examples. Nj-18 at% Al 
is an example having two phases: NijAi and Ni, Pure Ni h a Ni singie-phase example. The 
MisAl single-phase examples have high catalytic activity, as shown in Figs. 4 and 5. The 
presence or absence of NljAi changes the content of the composition. Accordingly, among the 
Ni-At alloys, the catalytic activity varies witli the change in the composition. 

26. The catalytic activity of a Ni-Al alloy is not predictable based upon the catalytic 
activity of a specific Ni-Al alloy, because the catalytic activity of aNi-A! alloy varies with 
changes in iis composition (i.e., it chaagcN Ixdcd upoa the pre.-^ence or absence of XiiAH. 

j hereibre, there would have been m i ca^on tv piocici that applying a Niy\i to a mctlian4»l 
reforming reaction would result in a high catalytic activity ^^ith a reasonable expectation of 
success in view of the disclosures of the references cited in the Oflic-e Action. 
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I fefther declare that all statements made herem of my own knowledge are true and ail 
statemettts made on infbrojation and belief are believed to he tnis; md further that theses 
statements were made with the knowledge that wUlM felse statements and the like so made are 
puttishafeje by tine or imprisonment, or both, under Section 100! of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of this application or any 
patent issuing thereon. 
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